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earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )I3 Responsive to communication(s) filed on 12 January 2006 . 
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Application Papers 
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DETAILED ACTION 

1 . Claims 1 -1 8 are pending in this application. Claims 7-1 3 are withdrawn from 
further consideration pursuant to 37 CFR 1.142(b), as being drawn to a nonelected 
invention, there being no allowable generic or linking claim. Applicant timely traversed 
the restriction (election) requirement in the reply filed on 5/5/05. The requirement was 
previously made final and therefore no further arguments will be addressed by the 
examiner. 

Information Disclosure Statement 

2. The Japanese Patent Office Action submitted in the information disclosure 
statement filed 2/7/06 did not include an English translation. It has been placed in the 
application file, but the information referred to therein has not been considered as to the 
merits. Applicant is advised that the date of any re-submission of any item of 
information contained in this information disclosure statement or the submission of any 
missing element(s) will be the date of submission for purposes of determining 
compliance with the requirements based on the time of filing the statement, including all 
certification requirements for statements under 37 CFR 1.97(e). See MPEP 

§ 609.05(a). 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

( (e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
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applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1, 5, 6, 15-17 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Datta (US 6.750.133). 

5. Semiconductor structure 10 includes substrate 12 and metallization 14 such as a 
copper pad. Nitride layer 18 and passivation layer 20 are formed over substrate 12, 
corresponding to protective layers (col.2, 47-65. Fig.1 ). First metal layer 26 and 
second metal layer 28 are formed, corresponding to UBM (Fig.3,4). The first metal 
layer may be Ti, Cr and Ti W, while the second metal layer may be Cu (col.3. 26-col.4. 
23). Figure 5 illustrates second mask 30, formed of a photoresist material. Copper stud 
34 is plated over the first and second metal layers to a thickness of about 5 to about 15 
microns (coL4, 30-59, Fig.6). Bump precursor 36 is plated over copper stud 34 through 
the second mask 30. The bump precursor may be a lead-free solder according to 
various lead-free solders as are known in the art (coL5, 14-50, Fig.7). The second 
mask 30 is removed and an etch process is performed to remove second metal layer 28 
using the bump precursor and metal stud as a mask (col. 5. 51-63, Fig.8,9). An etch 
process is performed to remove first metal layer 26 using the bump precursor and metal 
stud as a mask (col.6, 44-50, Fig.10). The bump precursor is reflowed to form a solder 
ball 37 (col.7. 18-29, Fig.1 1 ). See also col.8, 10-32. Intermetallic material may form 
between the solder ball and the copper stud (i.e. copper diffusion). The presence of the 
copper stud causes the intermetallic zone to grow in shape and size (i.e. copper 
diffusion) and to act as a barrier to further tin migration. See col.7, lines 45-53. 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Datta as applied to claim 1 above, and further in view of Cheung (US 6,638,847). 

8. Datta teaches the solder bump may be a lead-free solder according to various 
lead-free solders as are known in the art but is silent on the specific material used for 
the solder bump and does not disclose the solder comprises tin or comprises tin and 
silver. Cheung teaches a method for forming lead free bump interconnections. Pure tin 
or tin alloys can be directly substituted for conventional lead-tin alloys, as such solders 
are considered more environmentally friendly than those including lead. Tin based 
solders can be formed to give well defined, regular bumps and are compatible with 
existing reflow processes and materials and with surface mount equipment and 
techniques. Examples of a tin alloy include tin-silver and tin-silver-copper (coL2, 8- 
col.3, 57). It would have been obvious to one of ordinary skill in the art to use tin or tin 
alloys such as tin-silver and tin-silver-copper for the lead-free solder in the method of 
Datta because Cheung teaches that such solder materials can be formed to give well 
defined, regular bumps, are compatible with existing reflow processes and materials 
and are preferred over conventional solders because of the environmental problems 
associated with lead. 
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9. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Datta as 
applied to claim 1 above, and further in view of Darbha (US 5,904,555). 

10. Datta teaches reflowing the solder but is silent on the specific reflow conditions 
and does not disclose performing the reflow for about 1 to about 20 minutes at a 
temperature of about 220 °C to about 270 °C. Darbha teaches that the time and 
temperature of a reflow process are generally determined according to the type of 
device being formed and the composition of the solder bumps (col.5, 1 1-26), thereby 
establishing the time and temperature of a solder reflow as result effective variables. It 
would within the ordinary skill of one in the art to determine the time and temperature of 
the solder reflow in the method Datta by routine experimentation and to perform the 
reflow for about 1 to about 20 minutes at a temperature of about 220 °C to about 270 
^C, if required, because the solder reflow time and temperature are a result-effective 
variables, as taught by Darbha and the discovery of an optimum value of a result 
effective variable is ordinary within the skill of the art, as taught by In re Boesch, (617 
F.2d 272, 205 USPQ 215 (CCPA 1980)). 

1 1 . Claims 14 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Datta as applied to claims 1 or 16 above, and further in view of Leibovitz (US 
6,146,984). 

12. Datta teaches reflowing after the etching of the UBM layer using the solder as a 
mask and does not exemplify the reverse. Leibovitz teaches a method for forming 
solder bumps wherein the UBM layer is etched using the solder material as a mask, 
after the removal of the photoresist layer. The selective etching of the UBM may be 
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performed before or after the solder reflow (col.5, 17-27). It would have been obvious to 
one of ordinary skill In the art to perform the selective etching of the UBM layer after 
reflowing the solder in the method of Datta, instead of before, because Leibovitz 
teaches that the selective etching of the UBM may be performed either before or after 
the solder reflow. 

Response to Arguments 
13. Applicant's arguments filed 9/28/05 have been fully considered but they are not 
persuasive. The applicant's arguments to the newly added limitation of copper diffusion 
have been addressed in the rejection. In response to applicant's argument that the 
references fail to show certain features of applicant's invention, it is noted that the 
features upon which applicant relies (i.e., applicant's protective layer is not plated over 
the open electrode pad as in Datta which is later etched away) are not recited in the 
rejected claim(s). Although the claims are interpreted in light of the specification, 
limitations from the specification are not read into the claims. See In re Van Geuns, 988 
F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). Also see applicant's Fig. IB and Datta's 
Fig.2. The applicant also argues that the first and second metal layers of Datta do no 
teach the UBM layer of the applicant because the applicant does not utilize two etching 
processes. Again the applicant is arguing features which are not claimed. The 
applicant's claims are written in open language and additional method steps are 
therefore allowed to be performed in the cited prior art. Additionally the applicant's 
claim 6 recites the UBM layer comprising first and second metal layers. 
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14. With respect to tlie Cheung reference, in response to applicant's argument that 
the references fail to show certain features of applicant's invention, it is noted that the 
features upon which applicant relies (i.e., only using tin or tin-silver plating) are not 
recited in the rejected claim(s). Although the claims are interpreted in light of the 
specification, limitations from the specification are not read into the claims. See In re 
Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). The applicant also 
argues that Cheung teaches that copper is required in the solder while the applicant 
does not. Cheung does not require copper. While Cu alloy is a choice, the reference 
also teaches using Sn, Sn-Ag and Sn-Bi, thereby meeting the limitations of the 
applicant's dependent claims. 

1 5. In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091. 231 USPQ 375 (Fed. Cir. 
1986). 

Conclusion 

16. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nicole M. Barreca whose telephone number is 571-272- 
1379. The examiner can normally be reached on Monday-Thursday (9AM-7PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark F. Huff can be reached on 571-272-1385. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
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